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Navigation, by 


* | 


Collier. __ 


re md bring reſet oh deſign'd bigneſs of the Volume. 
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San's Place and Declination, with Directions and 
uſe the Declination to find the Latitude: As alſo the 
ing the Declination, when the Diffcrence of itude is 
r London, for which the ſaid Tables of Declination 
axe calculgted. A Table of the Sun's Right Aſcenſion, A Table of the Right 
Afcewfion and Dedlination of fome of che principal fixed Stars, with the uſe of the 
in the time of a Stars coming to the Meridian; as alſo Di- 
for of any of the ſaid Stars to find the Latitude of 
; in each Caſe, The Deſcription of the Sea-Duadrant, 
Nocturnal. A Table of Latitude and Longitade of the principal Pla. 
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Fit 


| Aftronomy, ( r t raFitioners learn two things at once 
7 — » {roy buntenk . A large and very uſeful 
Table of Difference of Latirade and: Departure every Dre and r k. b. 
2 = - king a Travel to keep a Reckon 
ar Sea. Rutter Coaſt — cs, ene Portugal, 
E ing and Diſtance from one Place to another A Table of 
: yr the Chaune!, giving the Depth of Water, and Quality 
By fl 


and do bm a little carefully 
; And thy kind Acocptance 


Who am thy Friend, 
Narhaniel Colſon- 
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B of the Uſefulneſs and Necefity of ſome Knowledge _ | 


of Arithmetick, in the Art of Navigation, it is requiſite to begin 4 
1 r without which no orderly Procedure can be made, and 


_ Numeration? 4 
meration is that part of Aritbmetick, whereby one r rightly en. 
preſs the Value of any Number propoſed. * TP N 


All Numbers are expreſſed by theſe Characters following. _ 
1 25 35 4 5, 0, T» : 8, Os , 
One, Two, Three, Four, Vive, Six, Seven, Eight, Nine, Cypber 


Altho' Cyphers fiznify nothing by themſel ves, yet being put before (or 
to the Right Hand of) other Figures, they increaſe their Value as mach as 
if they were all Figures, as may plainly be ſeen in the Table following. | 


* 


2 


' 14 | Units a 3 RI 
12 Tens 10 
123] Hundreds too 
1234 Thouſands | 1009 
12345 | K Thouſands | 10050 
123456 | C Thouſands | 100000 A 
i 1234597 Millions | 1000000 
12345698 | X Millions | 100000086 
vs 123450780 | C Millions ' ro0000008 
Figures have their Value according to their Places they are ſet in, as f 


inthe firſt Place, or Place of Units, is One; in the ſecond Place es; in the 
third Place One Hundred; in the fourth Place Om Tbonſand; inthe fiſth 
Place Ten 7 bouſand, &c. | | ; 
The TabledireQts how properly to expreſs any given Namber ; A t23. 37 
which ens CY of three Places, is.thus numbred, One Hanf 
Twenty Three ; this Number 123456, confiſting of fix Places, is thus . 
preſſed, One Hundrefl, Twenty Three Thouſand, Fear Han, fifty fix ; und 7 
this Namber 123456789, conſiſting of nine Places, is thus numbred, e 
Hundred twenty three Millions, Feur Hundred Fifty. fix Thouſand, Steves | 
Hundred Eighty Nine. 1 55 : _— 
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= der the row of Pence, and 


|, the whole Debt is, Two Hundred Twenty Eight Pounds, Foarteen Shilling = 


Wir che whole Difference of 

"x 1 

"7 - 1 

r , - * 

3 Ihys, 1 7 Degrees 36 
7 . * N 

of * * , 

* 

* F > * . - 1 
it : 


dt * * - 
3 | 
* k | 


Example. Suppoſe four Men (A. B. C. D.) owe. me 

Several Sams of Money, I would know how much is due A oweth 256g 
*© me in the whole: I begin at the firſt Row towards the 3 5432 
Right Hand and fay, 3 and Gis gand 2 is tr, and 4153 C 3156 
ferting down the 5 under the Row added up; then Icarry D 1843 
the x ten tothe next Row, ſaying 1 and 4 if f, and 5 is to, —— 


2 | 1 
_ and; is 13, and 6 is 19; ſet down g under the Row ad- — 25 


ded up, and carry one to the next row, ſaying, 1 and g; isg,and t isro, and 
44, and 5is 19 ſet down and carry 2, which r and 1 is 2, and 3 
is g, and 5g is 10, and 3 i813, which becauſe this is the firſt row, I ſet 
' down : So that by this Addition, the whole Debt is found tobe Thirteen Thes- 
ſand, Nine Huudred, Ninety five Pounds. 

| 5 Characters aſed in Arithmetick, 


I have ſeveral Creditors to whom J. \ Pounds. 


Examp- 2. Suppoſe 
I owe ſeveral Sum of Money, I defire to know the 
3 "IR = mM 

i t and 10 is 21, and 4 i 25, 6 is 
1; now confidering how many Shillings there are in 3 fd. 
find 25. and yd. wherefore I ſet down the odd 7d. un- 


ASSETS 
ſaying 2 and 4 i 6, and 8 is 14, 11 
B23; and 11 is 34, thatis 1. 145. ſet down 145. and * op og 
carry the 11. to the next row, ſaying, r and is 4, 36 os 10 
6 i to and g is 18, and 3 is18; ſetdown8andcarryt; 103 og 11 
ben and 3 in 4, and 5 8p, and is r2; ſetdomna and 27 14 8 
1: „fand 1 2; ſo that by this Addition — 4 27 


26 Minutes under the row of Minutes, and carry the r De- 
gree to the next row, being Degrees; ſaying 1 that I car- 
ey dand t h, and 1 a3, and 2 in f, and 1 if 6, and 1 7 

Longitude made theſe 6 


8$UBTRACTION. = 
| T 1nd tante 0 


See er- Man oveth me — _ * 
And paid me — —-— — — : 
I defire to know what remains 


unpaid, which is -——. 165 "of 
Te work this I ſay, 8 ew 6 I cannot, — NS 
contained in a Shilling, I add, 12 to 6, and ſay 8 from 18, and there re- 


mains 10, which ſet down under the Pence ; and then having borrowed 1 
I go to yoga LL. ni oa and 5 is G, which take 
out of 13, there remains 7 ; proceeding to the Pounds, I fay 
6 there remains 5, and 1 from 7 there remains G ; and 
there remains : ſo there remains due of the ſaid Debt, One 
Five Pounds, Sevens Shillings, Tes Pence. 

Example 2. the Diſtance between two Places to be 1000 Miles, 
and chat I have failed 396, and deſire to know how many Miles I have = 7 


Sail. 

Therefore placing 396, under the 1000, I fay, 6 from o I cannot, 
but 6 from 10, there remains 4 ; proceeding to the next Figure I Miles, 
fay, 1 thatI borrowed and 9 is 10, from o I cannot, but ro from ooo 
to there remains o: Again, 1 that I borrowed and 3 is 4, from 290 


o I cannot; but 4 from 10, there remains 6 : Laſtly, r chat I bor- 
rowed from t, there remains o: Se there remains 604 Miles. | 
. Suppoſe one Place inthe Latitude of 31 Deg. 32 Min. and | 
Latitude of 42 Dez. 10 Min. I would know the Difference 
3 
To do which, ſubtract the leſs Latitude out of the greater $. : # 
thus the lefler being placed undermoſt, ſay, 10 from 32, there 51 32 
remains 22, which Place under the Minutes; then for the De. 2 12 


then 1 that I borrowed, and 4 is 5, 5 from g there remains o. 
So the Diſſerence of Latitude is o Deg. 22 Min. 


lication. 175 
M vin ication is that which ſerves inſtead of many Additions, by which & © 
1 r into ale Pound J 

Minutes, Minutes into Seconds, ind he which ju by > 
greater, e ion Foun Eo 


— the Number of the greater Denomination, the Number 
te er e is contained in the w 


1 The Multiplicand, 
2 Multial; 
| The by the 
: the Learner's more ready 
1. the Table whih — 16 Men 


2 from 1 I cannot, but 2 from 11 there remains g. 9 * 1 


1 r 8648 7. 487. multph'd'by 20, makes ans 
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- Example I. FEI 2 there is in 5648 7. 

. ToAnfwer this, ultiply che given Nunberof Pounds by 20, 

Thus; The firſt being o Cypher, ſet down o underneath the 

| ; and then proceed to the next Figure, and ſay, 2 times 8 

16 ſet down 6 under the ſecond Figure and carry f ; then 
— L.7 I carried makes © ; then 2 times 6 is 

; carry 1; laſtly, 2 times 5 is 10, and 1 that Tcarried 


E. 2. * 6 Degrees how many | 


- Then (becauſe 60 Minutes make a Degree) — — 3 
IJ be Product i ꝛ — — ——— — 16560 


=  Cothat I find2y6 Degrees multiplied by 60, males 165 60 Minates. 


Example. 3: — — ———_—_ 
1753 7 ee | 98265734 
8 „* 238164338 


55 — 20493904 —_— pee 
5 — 468 

| __ 2072982 2371 , 
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P... which having three Numbers given, a fourth Number is found 
in 


Proportion thereunto ; which is done by multiplying 
\ and 0555 
Ek r 1 
ea 
8 24960 


frft Number, 130 the ſecond, 102 the third ; where- 
» I muluply 130 and 192 the ſecond and third 
divide the Prod thereof 24960, by 24 the firſt 
Quotient 1040 Miles, which is the Way the 
the Time proj | 


of Tobacco coſt 6d. what will x121b. coſt ? 
113 : 


Ani 


6 
x2)672 Pence (or 56 


c rr Wn i WET Ars nee 


Dy he 


in one Pound) taking 


* 
If a Staff of 3 Yards long give a Shadow of 2 Yards: How 
whoſe Shadow is 100 Foot ? 
ſtion, for the more Solution, ſtate thus: 
If 6 Foot (which is 2 Yards) give 9 cot, what ſhall 00 Foot give? 


Operation it the ſaid | _ 6)goo(150 Foet 
Caſtle muſt be 1 50 Foot high. _w— 


Example 4. If 564/. 125. 6d. is to be divided between 165 Men, how 
much is one Man's Share ? 


Firſt, reduce it all into Pence, _ yg 564 by 20 (oe 
in the 12 in Multiplication, 
and the Sum 11292 multiply by 33 Pence in one Shilling) and add 
the 6 Pence, ET Lis ir es Then ſay, 
If 165 Men have 135510 Pence, how many ſhall one Man have? And 
here you ſhould multiply 135510 by the tuff Number, but here if is as 
which will neither multiply nor divide, therefore you a 
the Sum of Pence, by 165 dende of Mn, and the 
the Pence for each 's Share, which divided by 2 fe 
Shilling, » and the 5 remaining are 5 Pence to each Man's 


Note, The 45 r ing of the firſt Diviſion is only 544 of one Penny, 
which is little more than a Farthing. 
The Operation follows. 
5641. 125. 6d. 
20 
11292 
. : 
22590 
11292 
1650735570082 Ne 
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xtrattion of the Square and 
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other 
many 
amber multiphed by 
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ery 


of, is The 
at the Right- 
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the ſecond muſt be brought into the loweſt Va- 
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proceed thus : Firſt point the gi- 
the Root of the ſaid N 


ven Numbers (that is, put a prick over ev 


thing I ſhall briefly treat 
Cube Roots, as alſo ſomewha: of their Uſe. 


the faid Number admits over it, of fo 


e 1 


44123 —4 


igures confiſts 
Og 


1 
121531 
be i 


hand, and note by the way, that ſo many Points 


The Extrattion of the Square Root. 
| Eranple 1. TO extra the Square Root of 7056 | 


| Figure) beginning at tlic firſt Figure 


The next 
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1 De: of Le 87. The . Square 


12610(112, the Diſtance req. 


I 
21)26 

mitting the Fraftion, & 112 _ 

Miles. JF 222) 510 


444 
66 
Examp. 2. Suppoſe a Ship's Diſtance to be 111 Miles, and her D. 

$7 Mila, and the Difference of Latttale to be voquir'd the faid 
Latitude is found by the Extraction of the Square Root, as follows. 
The Rule. From the of the Diſtance ſubtract the of the 

Departure, and the Square Root of the Remainder will be the Difference 

of Latitude required. 

Example. The Diftance=m—— 1 The Departure 


— 111———Mabiplied by L — 57 | 


aa 


* , and N A 
2 —_ * LY i. 
3 * Lhe a " 2k 9 * , 
= " 
2 , * 


. 2s oo (the 


14 The Uſe of the ExtraBtion of the Square Root. 
of Latitude be moſt, half that, but if the Departure be moſt, half that: 
e oth Ange Dep ppt e EX Ls wn 


otras "ts the Complement of the Courſe. 
Ship's Diſtance to be 120 ; the Difference of Latitude 
Departure 66, and the Courſe 


The Diſtance i —-—2 
Half the greater Leg (88) iSm—__— 
The Sum — 


154 
Having thus done, fay by the Rule of Ie 
As the Bid Sum 104 a to 66 the L Lew, ſo is 86 to the Courſe. 
To bring out the odd Minutes, multiply 66 
the Remainder of the Diviſion 132 by 60. 516 — 
the Number of Minutes contained in a 1 


( — . Fn of = = T34)s67G30 Gs. 5 51 min. 
Bee for Anſwer 


the 
am gives for the 51 Minutes; —_— : | 
422 required is 36 deg. 51 „ 
— . 154)7920(51 
132 22 


220 
Example 3. Extraction of the Square Roet. acts Bam of lit 
Compas, and another Rope of double the Strength is required The Di- 
menſions of the ſaid r Rope are found by the Extraction of the Square 
Root : For ſhould it be ſuppoſed that a Rope of 10 Inches Compaſs, is but 
double the Strength of a Rope of 5 Inches; 2 

Falſe, for the fad Rope of 10 Inches is 4 times the Strength of that of 5. 
The Rule. Take the Compaſs of the given Rope (viz. 5.) and multiply | 
obs per d which Product (becauſe the other Rope is to be twice as 
ras of th Rog multiply it by 2, and the Sure Rovt of the Produc the Com: 
ne 


| Compaſs 5 Inches, Extract the Root 50(7 
— | 
* — „ 
Multiplied by 1 é — — 3 7 "PR 
50 
So that by the Operation it appears a Rope to be twice the Strength of the | 


Rope of 5 Inches 


muſt be / Inches and a littde better. 


If it's defir'd to know the Weight of one Rope by another, tis as follows. 
3 As the Square 


of the Crone: of the ane Bege is to 
Square of the Campaſs of the other; ſo is the Weight of the one to the 
Weight of the other, Length for Length : Ex. Suppoſe a Cable of 10 In- 
ches to weigh 25 Huffdred, and the Weight of a Cable of 8 Inches 


$i» 


F & 


* 


n 


rn ND nt 


e of III Ge the Square of 8 : "LEA the | 


I an itt, = ndeeſſary, inſert a Table of the Cubes of the Nine Digits» 


Prick over every third' Figüre (beginning at the | 8 


2, which is 4; multiply the faid Square 4767 


two, (vix.] Triple Square and Triple Quotient into one Sum, 


Triple Square by the Figure 3 laſt placed in the 


_— #4 a ths * ö - a es, FORT a K 
2 rr ** N d N * 
- . 1 9 * y 1 of x 1 "WY A Pe ITY» * 
— » 9 a , \ — 0 * r * * 
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which ought to be committed to Memory. 


| C 1— 0001 34 
3 027 Ib— 79 


Example 1. Extract the Cube Root of 12167. 
Firft, Point the given Number (i. e.) put 4 'x2167(23 Ret 


Right Hand) then feck the greateſt Cube in 167 Niolvend 
the firſt Point (vix. 12.) which is 8, the Cube 1285 Tl 

Root whereof (which i 2) place in the Quo: | — Square 
nent; fubtrat the Cube (8) from the Firſt . T Quonent 
Point (12) place the Remainder underneath ; | 1200 Det 

to this Remainder bring down the next Point | 3600 
(167) and call this the Refolvend, then draw a! $40 
Line underneath it, then ſquare the Quotient 3 


e 
quare. Again, multip! Quotient (2) by 30, which makes 
this under the Triple Square, and call i the 7 ient : 


the Diviſer; ſeek how often this Diviſor is contained in the 
which is three Times; which 3 placed in the Quotient, 


ced in the Quotient, 
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R N | | | 


NY :_ . 
375 
$25 
$625 


28125 = 
39375 
421875 given Keel 


703125 (88 58 Root 1 | 
—_ 

191125 Reſolvend | 
| 19200 Triple Square | 


the 
one Shot's Diameter, to the Cube of the other | * 
 Shot's Diameter; which by the Operation is 
512, the Cube Root of which is 8, the Diame- 
ter of the Shot required. — 
But if itwere to find the Weight of a Shot by the Diameter, tis 
e Cube of one Shot's Diameter, to the Cube of the other: So is 
the Weight of the one Shot, to the Weight of the other required 


Aud thus mgch for the Arithmetical Part of this Treatiſe. 
1 — 


"4 * * _ a n 4s »h 
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Prob. IV. Another way to Ir fall « Porpenticule from « given Poine a 
a given Right Line. 

Let the Line given be AB, upon which 

C let it be required to let fall 12 

lar from the Point C; to do which, from 
8 draw the Line CA; 
which into two Parts, as | 
— — 2 — 
paſſes reſting in the Point D, with the 

— 4: fame diſtance, (viz. of half the Line A C) 
E. * deſcribe the Arch EF; then from the Pont 


C, to the Interſeftion of the Arch EF with the Line AB, draw the | 


Perpendicular CB. 
Prob. V. To draw o Line parallel to a Line given. | 
e rods 1m put 
0 it is to a parallel; 
"A F * twdowhich, n take in the Come. | 
| paſſes the diftance at which the . 


ſetting one Foot of the Compaſſes in 
Line AB, deſcribe the Arch E ; and with the fame 


of the Compaſſes in the Point D, deſcribe the | 
"a Rader to touch the Convexity of the two Arches, 
VS FE. 
Prob. To draw a Right Line parallel to @ given one, that ball 
| paſs through a point given. 

Suppoſe AB the given Line, and it's required to draw a Line parallel i 
thereto, that ſkall paſs through a given Point, as C. 
| Set one Foot of the Compaſſes in 
C, with the other at any diſtance, 
— — C croſs AB in D, — — 
from any Point, as A, of the Line 
a | AB deſcribe an Arch EF; then from 
A— v, C with the diſtance AD croſs the | 

- Arch in G ; draw the Line CG, | 
which ſhall be parallel to the given Line AB, as was 

Prob. VIL — egual to any Angle given. 
| Suppoſe FDE an Angle given 


5 equal thereto: To do this, 

firſt draw the Line DE, then with 
; —— leſs thm |} 
_— L he fame din which fnep the 


_ paſſes, and one Foot of the 


) 
J 1 
1 
74 
* 
. 


VIII. To bring any three Points not fituate in a Right Line, 
into the Circumference of a Circle. 
Let the three Points thro? which the 


of the Compaſſes being in the Point A, 
te il Moines Talkie the Acc 
ED; and with the ſame diſtance, one 
Foot of the Compaſſes being in the Point 
B, mark the Arch ED in the Points E 
and D, and draw the right Line ED; 
then take above half the diſtance between in 

Compatin being a he with the faid 
diſtance deſcribe the Arch FG; and with the ſame diſtance, one Foot 
of the Campaſſes being in the Point B, in inte 
F and G, and draw the Right Line FG. Ri 
Lines DE and FG, being continued, interſe& each other (viz. in 


Point H) is the Center of the Circle, which was required. 


The Deſcription of the Mariner s Compaſs, 
Tus Inſtrument, ſo beneficial an Aſſiſtant to the Pra#ical Part in 


Navigation, as to its Inventor, is re z its Age, 
by ſome ſuppoſed to be in theſe Parts of orld about 300 Years 3 
the Utility whereof to us evidently appears, conſidering the many : 


| Years, cur dintine Aﬀdco hee farcuated & wi 


It is a Circle of greater or leſſer Diameter at pleaſure, deſcribed upon 
a Paſte-board, and divided into 360 Degrees, and 32 Points, (and ne- 
times into 24 Hours) each Point containing 11 deg, 15 min. or 3 qua- 
ters of an Hour ; as in the following Figure. 

The Circle being thus divided upon the Chard or Paſte-board, there 


ue. paſted on the other Side of the faid Chard or Paſte-board, two Wires, - 
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the Table of the Sun's Right Aſcenſion, the firſt Page contains 
firſt fix Month's of the Lear; The next Page the other LESS 


Left Hand are the Days of the Month, and i the oppoſite Column is the 
NI ny and Manns: 

the Table of the Fixed Start, there are four Columns ; in the fuſt 
towards. the Lefthand, are the Names of the Stars; in the ſecond, the 
Star's ; in the third, the Right Aſcenſion in Hours and Minutes ; 


in the fourth, their Declination in Degrees and Minutes, North or South. 
Fuſt, To find the Time of the Star's coming 


upon the Meridian. 
Right Aſcenſion of the Sun and Star, and ſubtract 
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Secondly, The Time being given, to find what Star will come to the 
about the ſame Time. 


The Rule. To the Sun's Right Aſcenſion add the Time from Non, -at 
which the Star's coming to the Meridian is defired ; the Sum is the Right 
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Diractions for Obſervations of the Stars, to find the Latitude of the Place. 
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ndian, I ſhall now ſhew by the Star's Altitude, how to find the Latitude. 

_ ' Note, In North Latitude, thoſe Stars whoſe North Declination exceed 
the Complement of the Latitude may be obſerved under the Pole. And the 
ſame may be performed by the Southern Stars in South Latitude. 
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PRO B. VI.. 
To find the Time of the Sun's riling and ſetting, and length of the 
Day or Night. 
4 Find the Afeabond Diffrence by the fifth Problem, which comrert 
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nodal one Hour, and for e degree 4 Minutes of Time, and for 


15 Minutes of the 1 Minute of Time. 
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muſt be go deg. added thereto, and then proceed as before... 


The Operation by the Logarithmus. 
69 : 30 Compl. Declination 
150 ; 28 Sum - 


_75 ; 34 Half Sum 8. —— 998544 4 
5: 44 Excefofthe half Sum above c. Decl.S. —— 8.999560 
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